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\mbox{\boldmath $\mu$} $N$ Resequencing Buffer
. $n$ $n,$ $n\in Z=\{0,1,2, \ldots\}$ , .
$\ovalbox{\tt\small REJECT}$ $n$ , $\{T_{0}, T_{1}, \ldots\}$ ,
. $N$






$\Pi_{n}$ ; $n$ $0,1,2,$ $\ldots,$ $n-1$ $n$
,
$\Pi_{n}’$ : $n$ $n$ ,
$\Pi=\Pi_{n=0}^{\infty}\Pi_{n}$ ,











$[a]^{+}= \max\{0, a\}$ .
4. $n$
. , $II_{n}$ $n$ . n
, .
$l=$ { $(l_{1,1}, l_{1,2}, .. . l_{1,n_{1}}),$ $(l_{2,1}, l_{2,2}, \ldots,l_{2,n_{2}}),$ $\cdot$ . .,
$(l_{N,1}, l_{N,2}, \ldots, l_{N,n_{N}}),$ $(l_{N+1,1},l_{N+1,2}, \ldots,l_{N+1,n_{N+1}})$ },
$n_{i}$ : $i$ $(i=1,2, \cdots, N)$ ,
$l_{i,j}$ : $i$ $j$ ( , $m$
1 , $l_{i,j}=m$ . ) $(j=1,2, \ldots, n_{i})$ ,
$n_{N+1}$ :resequencing buffer ,
$l_{N+1,j}$ : Resequencing Buffer $j$ $(j=1,2, \ldots, n_{N+1})$ .
$l$ ,
$\sqrt{}$






$TD_{n}= \max\{\sum_{j=1}^{n_{1}}X_{1,j},\sum_{j=1}^{n_{2}}X_{2,j}, \cdots,\sum_{1,j=\Delta}^{n.\cdot+1}X_{i,j}, \cdots,\sum_{j=1}^{n_{N}}X_{N,j}\}$
, $X_{i,j}$ ($j=1,2,$ $\ldots$ , ni; $i=1,2,$ $\ldots$ , $N$ ) $i$ $j$
. $X_{i}$ ,j ,
$P$ ( $TD_{n}$ $\leq$ $x|l$ , $n$ $i$ )
$=$ $P( \max\{\sum_{j=1}^{n_{1}}X_{1,j},\sum_{j=1}^{n_{2}}X_{2,j}, \cdots,\sum_{j=1}^{n_{i}+1}X_{i,i}, \cdots,\sum_{j=1}^{n_{N}}X_{N,j}\}\leq x|l)$
$=$ $P( \sum_{j=1}^{n_{1}}X_{1,j}\leq x)P(\sum_{j=1}^{n_{2}}X_{2,j}\leq x)$
... $P( \sum_{j=1}^{n:+1}X_{i,j}\leq x)\cdots P(\sum_{j=1}^{n_{N}}X_{N,j}\leq x)$ (1)
TDn , \sim .
$\rceil$
$n_{i_{1}}\leq n_{i_{2}}$ , $i_{1},$ $i_{2}\in\{1,2, \ldots, N\}$ , ,
$P( \sum_{j=1}^{n+1}X_{i_{1},j}:_{1}\leq x)P(\sum_{j=1}^{n_{i_{2}}}X_{i_{2},j}\leq x)\geq P(\sum_{j=1}^{n_{1_{1}}}X_{i_{1)}j}\leq x)P(\sum_{j=1}^{n+1}X_{i_{2},j}:_{2}\leq x)$.
$P( \sum_{j=1}^{n_{i_{1}}+1}X_{i_{1},j}\leq x)P(\sum_{j=1}^{n_{i_{2}}}X_{i_{2\theta}}\cdot\leq x)-P(\sum_{j=1}^{n_{i_{1}}}X;_{1},j\leq x)P(\sum_{i=1}^{n_{i_{2}}+1}X_{i_{2},j}\leq x)$
$=$ $\sum_{j=n:_{1}+1}^{\infty}\frac{(\mu x)^{j}}{j!}e^{-\mu x}\cdot\sum_{k=n:_{2}}^{\infty}\frac{(\mu x)^{k}}{k!}e^{-\mu x}-\sum_{j=n:_{1}}^{\infty}\frac{(\mu x)^{j}}{j!}e^{-\mu x}\cdot\sum_{k=n_{i_{2}}+1}^{\infty}\frac{(\mu x)^{k}}{k!}e^{-\mu x}$
$=$ $\frac{(\mu x)^{n_{i_{2}}}}{n_{i_{2}}!}e^{-\mu x}\cdot\sum_{j=n:_{1}+1}^{\infty}\frac{(\mu x)^{j}}{j!}e^{-\mu x}-\frac{(\mu x)^{n_{i_{1}}}}{n_{i_{1}}!}e^{-\mu x}\cdot.\sum_{k=n:_{2}+1}^{\infty}\frac{(\mu x)^{k}}{k!}e^{-\mu x}$





. 1 (1) , .
1 $l$ , $n$ , n , $n$
.
5.
, ’ , .
, $Z^{n}$ \Gamma . , $(-\infty, \infty)^{N}$
Schur-convex (Marshall and Olkin$(1979)$ ).
1 $\Gamma$ $Z^{N}$ .
(P1) $f(n_{1}, n_{2}, \ldots, n_{i}, \ldots, n_{j}, ..., n_{N})=f(n_{1}, n_{2}, \ldots, n_{j}, \ldots, n_{i}, \ldots, n_{N})$ ,
(P2) $f(n_{1}, n_{2}, \ldots, n_{i}+1, \ldots, n_{N})\geq f(n_{1}, n_{2}, \ldots, n_{i}, \ldots, n_{N})$ ,
(P3) $n;\geq n_{j}$ $n_{i},$ $n_{j}\in Z^{N}$ ,
$f(\uparrow?_{1}, \ldots, n_{i}+1, \ldots, n_{j}, \ldots, n_{N})\geq f(n_{1}, \ldots, n_{i}, . . n_{j}+1, \ldots, n_{N})$ . $\square$
\Gamma (Hirota et a1.(1987)).
2 $M_{1},$ $M_{2},$ $\cdots,$ $M_{N}$ , Poisson
. , $f$ ( $n_{1},$ $n_{2},$ $\ldots$ , nN)\in \Gamma ,
$g(n_{1}, n_{2}, \ldots, n_{N})$ $=$ $E[f([n_{1}-M_{1}]^{+}, [n_{2}-M_{2}]^{+}, \ldots, [n_{N}-M_{N}]^{+})]$
$\Gamma$ .




3 $n,$ $m\in Z(n\geq m),$ $x\geq 0,$ $(n_{1}, n_{2}, \ldots, n_{N})\in Z^{N}$ ,
$h_{m,n,x}^{-}(n_{1}, n_{2}, \ldots, n_{N})=P_{\tilde{\pi}}(TD_{n}>x|X^{-}(m)=(n_{1}, n_{2}, \ldots, n_{N}))$
$h_{m,n,x}^{+}(n_{1}, n_{2}, \ldots, n_{N})=P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, n_{2}, \ldots, n_{N}))$
. , $P_{\pi}(A)$ \pi $A$ . ,
$h_{mn,x)}^{-}$ , $h_{m,n,x}^{+}\in\Gamma$ .
.
a) $h_{n,n,x}^{+}\in\Gamma$ .
b) $0\leq m\leq n$ $m$ , n\uparrow , $h_{m,n,x}^{+}\in\Gamma$ $\Rightarrow$ $h_{m,n,x}^{-}\in\Gamma$ .
c) $0\leq m\leq n-1$ $m_{\rangle}n$ \iota $\text{ _{}m+1,n,x}^{-}\in\Gamma$ $\Rightarrow$ $h_{m,n,x}^{+}\in\Gamma$ .
a) $X_{i}^{+}(n)(i=1,2, \ldots, n)$ $n$ $i$
, (1) ,
$\text{ _{}n,n,x}^{+}(n_{1}, n_{2}, \ldots, n_{N})$
$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(n)=(n_{1}, n_{2}, \ldots, n_{N}))$





$X_{N,1}$ , . .. , \mbox{\boldmath $\mu$}
. (P1), (P2) . (P3) 1 . ,x\in L
b) $\text{ _{}m,n,x}^{-}$ , (P1) .
$i_{0}= \arg\min_{i}n_{i}$ , $i_{1}=argnlin_{i\neq i_{0}}n_{i}$
,
$h_{m,n,x}^{-}(n_{1},n_{2}, \ldots, n_{N})=P_{\tilde{\pi}}(TD_{n}>x|X^{-}(m)=(n_{1}, n_{2}, \ldots,n_{N}))$




$h_{m,n,x}^{-}(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{N})$
$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i_{0}}+1, \ldots, n_{N}))$
$\leq$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i_{0}}+2, \ldots, n_{N}))$
$=$ $h_{m,n,x}^{-}(n_{1}, \ldots, n_{\dot{l}\text{ }}+1, \ldots, n_{N})$
$n_{i_{\text{ }}}=n_{i_{1}}$ ,
$h_{m_{J}n,x}^{-}(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{i_{1}}, \ldots,n_{N})$
$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i_{0}}+1, \ldots , n_{i_{1}}, ..., n_{N}))$
$\leq$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i_{0}}+1, \ldots, n_{i_{1}}+1, \ldots,n_{N}))$
$=$ $h_{m,n,x}^{-}(n_{1}, \ldots, n_{i_{0}}+1, . . . ,n_{i_{1}}, . . . ,n_{N})$ .
$i\neq i_{0}$
$\text{ _{}m,n,x}^{-}(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{i}, \ldots, n_{N})$
$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots,n_{i_{0}}+1, \ldots, n_{i}, \ldots, n_{N}))$
$\leq$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots,n_{i_{0}}+1, \ldots, n_{i}+1, \ldots, n_{N}))$
$=$ $\text{ _{}m,n_{J}x}^{-}(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{i}+1, \ldots,n_{N})$ .
$)$
(P2) . (P3) , $n_{j}\leq n_{i}$ .
$i_{0}\neq i,$ $j$
$h_{mn,x)}^{-}(n_{1}, . . . , n_{i}, . . . , n_{j}+1, \ldots, n_{i_{0}}, . . . , n_{N})$
$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n;, \ldots, n_{j}+1, \ldots , n_{i_{0}}+1, \ldots, n_{N}))$
$\leq$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i}+1, \ldots, n_{j}, \ldots, n_{i_{0}}+1, \ldots, n_{N}))$
$=$ $h_{m,n,x}^{-}(n_{1}, \ldots,n_{i}+1, \ldots, n_{j}, \ldots, n_{i_{0}}, \ldots, n_{N})$ .
$i_{0}=j,$ $n_{j}<n_{i}$ $n_{j}<n_{i_{1}}$
$h_{m,n,x}^{-}(n_{1}, \ldots, n_{i}, \ldots, n_{j}+1, \ldots, n_{N}))$
7
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$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i}, \ldots, n_{j}+2, \ldots, n_{N}))$
$\leq$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i}+1, \ldots,n_{j}+1, \ldots, n_{N}))$
$=$ $\text{ _{}m,nx)}^{-}(n_{1}, . ..,n_{i}+1, \ldots, n_{j}, \ldots, n_{N})$.
$i_{0}=j,$ $n_{j}<n_{i}$ $n_{j}=n_{i_{1}}$
$h_{m,n,x}^{-}(n_{1}, . . . , n_{i}, \ldots, n_{j}+1, \ldots, n_{i_{1}}, \ldots, n_{N})$
$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i}, \ldots, n_{\dot{J}}+1, \ldots, n_{i_{1}}+1, \ldots, n_{N}))$
$\leq$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i}+1, \ldots,n_{j}, \ldots, n_{i_{1}}+1, \ldots, n_{N}))$
$=$ $\text{ _{}m,n,x}^{-}(n_{1}, \ldots,n_{i}+1, \ldots, n_{j}, \ldots, n_{i_{1}}, \ldots, n_{N})$
$i_{0}=j$ $n_{i}=n_{j}$ (P1) (P3) . ,n,x (P3)
m-,n,x\in \Gamma .
c) $\text{ _{}m+1,n,x}^{-}\in\Gamma$ .
$\text{ _{}m,n,x}^{+}(n_{1}, n_{2}, \ldots, n_{N})=P_{\overline{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, n_{2}, \ldots, n_{N}))$




$M_{N}$ , \mbox{\boldmath $\mu$}(Tm+l-Tm)
. , 2 $h_{m,n,x}^{+}\in\Gamma$ .
3 \Gamma .
4 $\pi\in II’,$ $m,$ $n(0\leq m\leq n),$ $(n_{1}, n_{2}, \ldots, n_{N})\in Z^{N}$ , $x\geq 0$ ,
a) $P_{\tilde{\pi}}(TD_{n}>x|X^{-}(m)=(n_{1},n_{2}, \ldots, n_{N}))$
$\leq P_{\pi}(TD_{n}>x|X^{-}(m)=(n_{1},n_{2}, \ldots,n_{N}))$
b) $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, n_{2}, \ldots,n_{N}))$
$\leq P_{\pi}(TD_{n}>x|X^{+}(m)=(n_{1},n_{2}, \ldots,n_{N}))$ .
8
$n\in Z$ , b) $m=n$ .
$m=m_{1}(m_{1}\leq n)$ , b) . $X(m)=(n_{1}, n_{2}, \ldots, n_{N})$ ,
\pi \in \Pi ’ $m$ $j$ $i_{0}= \arg\min$ ni ,
3
$P_{\tilde{\pi}}(TD_{n}>x|X^{-}(m)=(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{\dot{J}}, \ldots, n_{N}))$
$=$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i_{0}}+1, \ldots, n_{\dot{J}}, \ldots, n_{N}))$
$\leq$ $P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{j}+1, \ldots, n_{N}))$
$\leq$ $P_{\pi}(TD_{n}>x|X^{+}(m)=(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{j}+1, \ldots, n_{N}))$
$=$ $P_{\pi}(TD_{n}>x|X^{-}(m)=(n_{1}, \ldots, n_{i_{0}}, \ldots, n_{j}, \ldots, n_{N}))$,
$m=m_{1}$ a) .
$P_{\tilde{\pi}}(TD_{n}>x|X^{+}(m-1)=(n_{1}, n_{2}, \ldots, n_{N}))$
$=$ $E_{(M_{1},\ldots,M_{n})}[P_{\overline{\pi}}(TD_{n}>x|X^{-}(m)=([n_{1}-M_{1}]^{+}, \ldots, [n_{N}-M_{N}]^{+}))]$
$\leq$ $E_{(M_{1},\ldots,M_{n})}[P_{\pi}(TD_{n}>x|X^{-}(m)=([n_{1}-M_{1}]^{+}, \ldots, [n_{N}-M_{N}]^{+}))]$
$=$ $P_{\pi}(TD_{n}>x|X^{+}(m-1)=(n_{1}, n_{2}, \ldots, n_{N}))$ ,
$m=m_{1}-1$ b) . $\square$
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